Abstract
Introduction
Most published histologic studies of the human nasal mucosa took into consideration only the characteristics of a single isolated anatomic area-that is, either the septum or the inferior concha. Until now, no correlation of the findings between the two areas has been published in the Iiterature.
It has been known since 1895 that the type of epithelium in the nasal mucosa varies by anatomic site, being of a stratified squamous type in the anterior portian of the nasal cavity and of a cylindrical ciliated type in the most posterior portion.' Later it was observed that the epithelium in the nasal mucosa can change as areaction to exposure to external stimuli.' Among these stimuli are the flow of inspired air, its humidity and temperature, the inhalation of dust particles and chemical products, and trauma. These stimuli can change the type of the epithelium from one that is exclusively pseud ostratified cylindrical ciliated with goblet cells (respiratory epithelium) to one that is either stratified cuboidal (epithelium with immature metaplasia), stratified squamous (epithelium with mature metaplasia), al' in transition (transition-zone epitheliurn ). ' The type of epithelium is related to the thickness of the basement membr ane, which also varies by site.' " The basement membrane is thicker in respiratory epithelium than in squamous epithelium , which suggests the possibility that it acts as a defense barrier for the nasal rnucosa."
In this article, we describe our comp arative histologic study of the mucosa of the anterior portian of the septum (APS) and the anterior portian of the inferior concha (APINC) with light and seanning electron microscopy. We evaluated not only the types of epithelium and the aspects of the basement membrane, but also the type of inflammatory infiltrate and the distributi on of glands in the lamina propria of both areas.
Materials and methods
Our study group consisted of 10 living subjects, aged 18 to 46 years (mean: 28), who had undergone cosmetic rhinoplasty, and 10cadavers, aged 54 to 76 years at death (mean: 66). None of the cadavers ' ca use of death was related to al' had any effect on the nasal cavity al' the paranasal sinuses. We used a small forceps to obtain one sample of epithelium from the APS and the APINC from each of the 20 subjects. The 40 samples ranged in size from 5 to JO mm. We defined the APS as the area of the anterior tip of the inferior nasal concha and the AUGUSTO, FILHO, DOLel, KÖN IG APINC as the area 10 mm behin d its anterior edge.
Half of eaeh sarn ple was fixed in a 10% formoI-Zenker solution for study under light microscopy, and the other half was fixed in a Karnovsky' s solution for seanning eleetra n microscopy. The mater ial examined under light microscopy was ana lyzed to determine the type of epit heliurn (Le.. one of five possible types) , the thiekness of the basernent membrane (high or low degree), the type of inflarnmatory infiltrate (mild or moderate), and the type of glands in the lamina propria (sera us, mucous, or seromucous). The material examined by seanning eleetron microscopy was analyzed to corre late the type of epithelium found in this manner with the type found by light microscopy. When more than one type of epithelium was found, whieh was the ease in seve ral sa rn ples, we considered only the predominant one.
The eriteria for classifying basement mernbrane thiekness and the type of infl amrnatory infiltrate are subjeetive, but they are based on a meticulous observation of all sections of eae h sa mple and on a co mparison arno ng the sarnples. This is common practice by pathologists. A basernent membrane was conside red thick only if the thickness was weil deve loped; no morphometric data were obtained. With regard to the prese nce of glands in the lamina prop ria, we did not make an actual count; instead we made a cau tious and comparative observation of all sections from all samp les and took into acco unt the predominant type of gland. Calcu lations were performed accordi ng to the X"test, and a probab ility level of 0.05 was used to determ ine statistical significance.
Results
Our comparison of the structural and ultrastructuraI aspeets of the nasal mucosa of the APS and APINC revealed the followi ng statistically significant findings:
• Most of the epithelia in the two areas were pseudostratified cylindrical ciliated epithelium with goblet cells (respiratory epithelium), stratified cuboidal epithelium , and stratified squamous nonkeratinized epithelium .
• The APINC contained mare respiratory epithelium than the APS.
• The APS contained more squamous epithelium than the APINC.
• The basement membrane of the APINC was thicker than that of the APS.
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STRUCT URAL AN D ULTRASTRUCTURAL STUDY OF THE A NTERIOR PORTi a N O F THE NASAL SEPTUM AND INFERIO R NASA L CONCH A
• Th e lamina propria of the AP INC had a greater arnount of moderate chronic in flammation than did the lamin a pro pria of the APS, whieh had ma re m ild infla mrnat ion.
• T he AP INC had mar e mucous glands , and the APS had ma re sero us glands . also expl ain the large number of APS sa mples (25%) that contained stratified squamous keratini zed epitheliumthe histologic characteristics of which are similar to tho se of the skin, de spite the absence of sudorifero us glands, hair , and hair-erectin g muscle s and the presence of serous glands ( figure 8 ).
Ep ithe lium. T he percentages
The presenc e of epithe lia other than respiratory epithelium in the APS and APINC has also been obse rved by other authars .
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16Thi s ob serv at ion is a reflection of the muco sa ' s ability to adapt to external stimuli. In histologic analysis, the result of this adaptation phenomenon is seen 
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• preponderance of mucous glands: APS 10%, APINC 50 %
Discussion
Our moti vation for undeitaking this study was the fact that ther e has been no report publi shed in the literature that compared the structure of the muco sa of the septum and nasal concha. We end ea vored to identi fy the primary differences and similarities with regard to the con stitution of the APS and APINC. We clas sified our findings according to each of the thre e analyze d area s of the nasal mucosa: the epithe lium, the basement memb rane , and the lam ina propria.
Epithelium. We found mare than one type of epithelium in almo st all the samples we analyzed (figure I). Even so, one type was alw ay s predominant, and we con sid ered it to repr esent the pattern of the area. Th e most common types were pseud ostratified cylindrical ciliated epithelium with goblet eeli s (figures 2 and 3), stratified cub oid al epithelium (figures 4 and 5), and strati fied squamou s nonk eratini zed epithel ium (figure s 6 and 7). We also fo und pseudo stratified cy lindrical nonciliated epithelium and stratified squ amous keratini zed epithe lium. Our finding s cont radict the ela ssie textbook do ctrine that only respiratory epithelium is pre sent in the nas al cav ity.?" a misconc ept ion that has also appeared in some studi es publi shed in the literature .P:" We found res pirator y epithelium in 20% of the APS samples and in 50 % of the APINC samples. Stratified squamous epith elium (keratini zed and nonkeratini zed combined) was significantly mor e pre valent in the APS (55 %) than in the APINC (5%) ; stratified squamous keratinized epithelium was present only in the APS .
Se veraI autho rs have observed that the nasal mucosa becomes altered when it is ex posed to extern al agent s.
1 . 1 1. 13 -16 Thi s ob servation is pertinent to explaining our findings . The mucosa of the APS is more exposed to out side element s, such as air flow and digital trauma. Th is would in the presenee of metaplasia and in the differenees in the number and distribution of eiliated cell s." :" The substitution of one type of epithelium for anothe r is an indieation that one type is better adapted to eertain eireumstanee s. Thi s metapl astie tran sformation is more common in areas of the nasal eavity that are more expo sed to extern al agents. As mentioned earlier, onl y 20 % of the APS samples in our study were covered by respiratory epith elium, eompared with 50 % ofthe APINC samples (p<0.05).
The APS also had a greater amount of epithelium that eontained mature metaplasia (55 %), as more eelis adapted to extern al agents, than did the APINC (5%) (p<0.05 ). The extent of the adaptation depends not on ju st the direet influenee of external faetors, but on their dur ation as well. '? Basement membrane. We analyzed the basement membrane only with respeet to the degree of its thiekness. Beeause there were vari ation s in thiekness within the samples , we cla ssified eaeh as to its predominant pattern.
Only 5% of the APS samples had a high degree of basement membrane thiekness, eompared with 65% of 
the APINC samples (p<O .05).
A high degree of thickness should not be considered a sign of disease because even completely health y person s can have fairly thick basement mernbranes." Some authors have reported that the basement membrane is often thick in the nasal muco sa,' and others consider basement memb rane thickne ss to be one of the most rem ark abl e histologic characteristics of the respir atory tract." Some eve n contend that the basement membrane of the respiratory epithelium is thicker than that of most other epithelia.R Our study revealed that although the thickn ess of the basem ent membrane did vary, it was genera Ily thicker in the APINC (figure 9) than in the APS (figure 8).
Some authors have reported a correlation bet ween the thickness of the basem ent membrane and the epi thelium of the nasal mucosa. Y Th ey found that the membrane was thicker in the respirator y epith elium and thinn er in the stratified squamous keratini zed epithelium (figure 8). Our findings are in agree ment with those observations. We found a low degree of thickness in 95 % of the APS samples, which was proportionate to the high amount of metaplasia we observed in that region (80 %). Conversely, we found a high degree ofthickness in 65% of the APINC samples, which was similar to the high amount of respiratory epithelium found in that region (50 %). Our findings support the idea that the basement mernbrane might function as a defense barrier in specific areas of the nasal mucosa."!' There was a high degree of thickness in the APINC, which not only has a greater amount of respiratory epithelium, but is also less adaptable to external agents . On the other hand , there was a low degree of thickness in the APS, where there was more metaplastic epithelium and more adaptability to external stimuli.
Latnina propria. We studied the lamina propria to compare the types of inflammatory infiltrate and the types of glands in the APS and APINC.
Inflammatory inJiltrate. Chronic inflammatory infiltrate was present in 39 of the 40 samples; most were mild (figure 10). The only negative sample was obtained from the APS of a healthy adult ( figure 8 ). This finding is in accordance with those of other authors, who con sidered the presence ofmild chronic inflammatory infiltrate to be the normal condition of the nasal mucosa, even in individuals without nasal disease."
We found a close relationship between the type of inflammatory infiltrate and the type of epithelium. A large quantity (35 %) of moderate chronic inflammatory infiltrate was present in the APINC, which, as mentioned , also had a greater amount of respiratory epithelium than did the APS and which was less adaptable to environmental stimuli. The amount of moderate inflammation in the APINC samples was seven times higher than that in the APS samples (5%), where the metaplastic epithelium was dominant and in which 90 % of the inflammation was mild (figure 10). However, we found no relationship in the lamina propria between the thickness of the basement membrane and the type of inflammatory infiltrate. Although the mucosa of the APINC had a higher degree of basement membrane thickness than did the mucosa of the APS, it also had a higher incidenee of moderate inflammation. This finding suggests that the type of epithelium is more important than the thickness of the basement membrane in the defense of the nasal mucosa.
This finding also indicates that the presence of a chronic inflammatory infiltrate is a normal characteristic of the nasal mucosa, as has been reported earlier." The high incidenee of inflammation brings to mind the concept of "physiologic inflarnmation,":' and it is probably intimately related to exposure to the flow of inspired air, the influence of environmental agents, and the adaptation phenomenon. tive ly). On the other hand , mucous glands were predominant in five times as many APINC samples as APS samples (50 and 10%, respectiv ely). Our findi ng that sero us glands are mare common in the APS confirms those of other author s. 16.22 Some studies have shown that the mucous glands are the first glands to degenerate as aresult of inflammation.21 This cou ld explain why there is a predominance of serous glands during the average lifetime. Th e idea that the muc ous glands are the first to degenerate suppa rts the concept that the predom inance of serous glands in the APS , which is mare exposed to external agents, represents a norm al defense mechani sm. 
